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CHAPTER III 
 
 
RESEARCH METHODOLOGY 
 
 
3.1 INTRODUCTION 
 
The grade of polymer as well as type of organoclay used during this research 
would be described in this chapter. In addition, the varied process parameter during the 
on/off and automatic heating of extrusion and screw configuration of twin-screw 
extruder would also be included to outline the change of processing condition taken in 
order to study the effect of extrusion system on the properties of PA6/MMT 
nanocomposite. 
 
3.2 MATERIALS 
 
During the preparation of PLSN by varied extrusion processing condition, an 
industrial grade of polyamide 6 (PA6) was used as the polymer matrix while marketed 
organic modified MMT under the registered name of Cloisite
®
20A (C20A) would be 
incorporated as nano scaled filler. The characteristic and properties of PA6 and MMT 
would be explained below. 
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3.2.1 Polyamide 6 (PA6) 
 
In order for this research to be relevant to the industry, a commercial grade of 
PA6 under the trademark name of ZISAMIDE®TP210 and was manufactured by Zig 
Sheng Industrial Co. Ltd.(China) was employed as the polymer base in this study. The 
melt flow index is valued at 172 g/min while the melting temperature was confirmed at 
224 °C from DSC measurement. The physical and chemical features of PA6 are listed in 
the Table 3.1. 
 
Table 3.1: Physical and chemical properties of PA6 
 
Physical state solid 
Form granules 
Colour undyed 
Odour odourless 
Specific gravity (g/cc) 1.14 
Ignition temperature (°C) Min. 395 °C 
Melting point (°C) 220-225°С 
Solubility in water insoluble 
Density at 20 °С (kg/m3) 1130 kg/m3 
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3.2.2 Montmorrilonite (MMT)  
 
In this thesis, MMT was selected as nano scaled filler. The MMT was supplied 
by Southern Clay Products (Rockwood additives, Ltd). The modifier concentration for 
this type of organic-modified nanoclay is determined to be at 95 mequiv/ 100g of clay, 
whereas for MMT with registered name, C30B, the concentration of modifier is found 
to be less (90 mequiv/100g of clay). The higher values of modifier concentration in 
selected MMT might works in both ways, as this positively could lead to the better 
exfoliation rate of nanoclays platelets in the host polymer or negatively; increase the 
thermal degradation rate of PA6/MMT nanocomposites due to the great number of low 
thermal stability of alkyl ammonium tails. The composition of the hydrogenated tallow 
alkyl chains was agreed on ~65 % C18; ~30 % C16; ~5 % C14. A Cloisite 20A is 
recognized as M2 (HT)2, where M represents methyl while HT is for hydrogenated 
tallow, respectively. The physical and chemical traits of selected MMT would be listed 
in the Table 3.2 while the chemical arrangement of the modified MMT would be 
portrayed in Figure 3.1 respectively. 
 
Table 3.2: physical and chemical attributes of selected MMT 
 
Physical state solid 
Form powder 
Colour off-white 
Odour odourless 
Specific gravity (g/cc) 1.77 
Auto-ignition temperature (°C) 190 °C thin film ignition 
Solubility in water insoluble 
Dry particle sizes 2-13 m 
  
